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Abstract 



The invention provides a semiconductor memory device which can easily constitute a large-capacity 
memory system for a compact information terminal at low cost. The semiconductor memory device 
(RAM) which receives a command from a CPU to read and write data is connected to a storage flash 
memory for reading and writing data in predetermined access units. The RAM includes a flash 
interface circuit for generating a control signal required for data access to the flash memory in 
synchronism with the command from the CPU, and a pseudo-SRAM serving as a memory element 
which can be randomly accessed. The RAM reads/writes data from/to either the flash memory or the 
pseudo-SRAM in accordance with the commands from the CPU 
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[0 048] OJit0j;dC 2fs||)Ste^®KiJV^-C<±. R 
AMI 0a[*lt;:7 7y^.i I /F@j&l 9£rF*Iji5U * 
(07 7 7^ I/F0S&1 CPU70*>^R 
AMI Oa^fchfS**: 'JT^-bXc0fi^A7J?!i^Xh 
l/-y'777^^!J 6 O^^T^-feX^^^rfg-^- 
££f£U XM/-y77 7ya^ty6 0W^-b 

xz-BjmkLtz. atuzx*). cpu70Kxbv- 

y'7 5 7yi^ U 6 0^«07'^-feX*>*^^§ . 
[0049] CPU70UM/-y'777ya 
6 0ia<?>x-?tf)Aa}7J$:> RAM10a|*U;:|£ 
(t^X I- U— ~s7 v -/ is * U 6 OCO-fe^ rJ-tM Xh 
^LV^^^y^-y7 7-2 5 5-l>LTlSl6SL. dco 
t ^ ^ a 7 7 r 2 5 CttS C P U 7 0 *^£05 >n 
ri?-fe^5:^t Ltttb. *l99>* 77r25^CP 



U7 OcOfl^^iggfc LTttffiT'S I.. 
[0050] $ RAM 1 0 aC9±pfel£*Ii$£- 1 
h7>z/'X?yj1-$. v9X^)*z>Vfrhti:h®$kSR 

[0051] mm&M2 . wMwmtmmz'iz. c p 

U7 0KRAM 1 0 a^r^-feT.?-! 5 V^Srfl3V> 
"C. CPU7 O<r>?U y?0)?-i 5y^tc|3j 

Jffll/C. RAMI OartfcrifcW^y-^ I /FHJS& 

1 9 9 RAMI Oa.izm^tit.iy^y^^^t'J 
6 0^T?*Xt#g&fI^&t^ft£cO;M $ V? 
Z£.m.-t&m*7f;Ltz. ZixizML. #Hfi6Jg©cORA 
Mli, CPU7 0frt>77 vi' J L?t*V 6 0lZiif?&* 
??TKl^Xfcl&f£3V>"K<7),*£§{7\ 77-y^j.^ 

* y 6 o cw-rs ADim^yj $ >-^£ s *>£j£-r 

"f *HSS^<?)RAM{±CPU7 0^4>C0 
T ?-fe7tg^fc^|§I}ffl&;:7 9 7 y^ : E l J6 O^Ot*- 
*T7-fe7.5rffPd. 

[ 0 0 5 2 ] < 2 . 1 R AMcr>ffi&>m 1 1 IC^IOfe 

fc. RAMlObll 7 5-yv-i^ ; EU60i3j;I/g^ 
SRAM 2 9<^Bf^K:fjf5farfW»«**J itf^-f 5 V9 
^Mn777^3yhn-73 1 
[0 0 53] 777^*37^0-73 111 f^XUM 
m&l It. *:99^y7T25k. V-JXtmA 1 
fc, ?Syy j yi*l/-5'4 3i, 7o>y?£l£[I]i&4 
5i. 777ya^^W^7i-X (I/F)47 
fc. PSRAMrJVhD-^4 9t. E C C BUS 5 5 1 
77 7 yar>-ho-73 1IJ. 7oy7£: 

(DX.X-ffif$.Zil& . 

[0054] ifc, RAMI Obli. SUHS RAM 2 9 
K« LT A7TT £ TYVXt Mffflmfc 1&> 
<7)*V99 5 1. 5 3 . -feW? 5 1,5 3 

14, «SRAM29t777i/a>t l J 6 0 4:^)^ 

RAM 2 9 (CATJ-rS T H PXaVSOfflHf fficoW^Srff 

[005 5] P^?af4 1ti, CPU7 0K(037 
>HSr<g^-r§3WKU>''^.?4 1 a, 77-y>-a.^ 
«J 6 0 co-fe ? ? T H l^X i&f&*frr^ -fe 9 9 T H UX 1^ 
^'7.^4 1 b, IftSRAM2 9c7)TKl'7.£tgjJftf& 
jHHSRAMrKl^Xl^yx?4 1 c»Wf- ?Xjff 
mZ&ttrf&XT-9X\siSX9 4 1 d*^^^. 

[0056] ?o-y?^(aIfiS4 5«i, fttf\i<7mm- 

6 3 OiiiT) SrfflV ^T»*l*Ig? ? o y ? 5r4B£-r S . 
[0057] ECC@SS5 5<i, 777^t'J60 
t-fei7?y\'>y7r 2 5raTtei*$tlSf r -?lCytL, 7 

7 >y * y 6 0^^x-?##a.^<i^-x >y 7 3 
-KcO^fiS; (ECC^W) Sr, 77 7^^'J 
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6o*^^T-^»!aiL^ix7-^ai/iTiE (ecc 

[00 583 94 S.>^i^^^U-^4 3ity^ y>-3. 
3Vho-73 1 rtfOl-yo-y^^^'fSy^Mt 
h. ~Tt£h*>. 94 $>7zsx.*l'-?4 3ii, CPU 

tJj;^g(KSRAM2 9(?)IIJ^c:^^T^^-< S> 

[0 0 59] 77'yya3>bo-73 Hi, CPU7 
0 J: "0WX9M4 l^yx^4 1 a— 4 1 die* 

CPU7 0^7-'-^«KiM<i. SIMPfflHBiafltefcISi 
7r 2 5£;frL-t»fi$ftS. $^>tc* 
Hifc»Cli, «^tPSRAMayhD-74 9Sr^ 

5 tfig{KSRAM2 9S<7)7-'-^lKilli.^r 
ttfcLTH*. ^^tcJ;0^S6CPU7O<Oft^eM 

[0 0 60] <2. 2 RAM£Ot!)f^>OTfc, 

^^^^ty 6 0*^<7>'j-Hi!)^ ©-fe? 

*A.y 7 r 2 5*^SMS R AMOfgJgT H l^'^-fc 

[006 1 ] (D X h l/-y7 7 7 t 'J - 

CPU70IJ. m^ta-t^^hV—i^y^ yi^sL^^ 

9$t4 9TY\yXV=Jx9 4 1 bRX/=f?y 

HW^*X^4 1aJC##atf„ »#ii^lISif{i. -fe^^- 
(SAD, -fe?^7FI/X2 ( S A 2 ) . 
Mfc37yH (CMD) <Z>J!T*#&tf. 
=JA?4 1 a>W)#£&*£, THUXMIMgBl 5fc 
it^*- 4 5 y?mW®& 1 3 -dUffi L , 7 

y yi/jLayhvi-7 3 l^hVtfm^ZAX-tZ. d 

X94 1 a^S#&<^#8?tf};**U>i:, Xf-^7,1/ 
=JX?4 1 diObusy t*-y h**-fc <y b C P U 7 0*» 

&RAM1 0b^<nT7^XtPF*i>tch. -^Of^, 9 
>f Sy/i/'x^-^4 3ll 37>-Hl/y^4 1a 

4 5cO^P^O y^*^7 5 y>'J.^ : E , J6 0c7)i^tf}L 

yfltZLtctf^ 777i/^t l J60H-b^^7H 
MUy'7,^4 1 h[zWL'fc%1Xtz*99frt>\*:9 9-9i- 
(OT-ftfmX-lZZtl. 777yi^'JI/F4 7i: 
^t-Uf-M'7 772 5^i*3il-S. 
[0062] ^mffiBMlZ&^Xli. 7 5 y ya^t y 
6 0 1 -tr? -y 7 r 2 5 C C 0S& 5 5 Srflf 



^9 9^-9 ^^^^^-9^^-^ 
5 5£f«n-r&«ri*,Wc&&fr\ -£coi§£-, i7- 

ITiEOr^rtcOiUD-^-Y ?/M ? o >y ? ) £*H5I5C P U 7 

0 *><o<0^ 5 — »M ? /t-TStfrr t S 
^gSCPU7 0«0S#* i lti.«.i:V^dT r ^y -y h#£t 

a-/9li4:X94 jy/y'i^- *4 3£,fc9£j£$ 

[0063]*7?A' 7 7r2 S^lsiM^TL 
£B#j5T\ 7^-y v-j.3>-hD-5 3 lii^r— ^Xl/ 
y'X^4 1 diObusyt' y 1- & 7 U £ . ft»MSef&7 
5rCPU7 0*>&9tmiZ*>lZ* Xt—9 XV'JX9 4 

1 d<7)busyb'-y hco^yrtjiiirL'C^^-i.MO^ 

JtJ7JX«ready//busyaJ7J £ RWT i ». 
[00 64] ® -fc? ^/N'-y^T^^^taSRAMCDjj^ 

CPU 7 0(4. SmSRAM2 9(3tJ{t2.#^a^rH 
HHSRAM7KbX|yy'X^4 1 ctc-fe-yf 
f£, 37yK3-h'j37ypl/yX^4 1 at:S#jX 
tf. 3 Fly ^7.^4 1 a/\<7)a~7>-H<7)*^jX^(c 
J: 0, ^f-^l/y'X^4 1 dc?)busyt* y h*ibusy^ 
Jgfc-t-y f-§ft, 7 7-y>-A3>hn-73 l^'rtgBift 
f^^Jffli2:IB*6^. Ax$iJfflill]Bl7fcJ;0, -fey"? 
/ n* -y 7 r 2 5 t M<PA S R A M 2 9 fc n'7 
a, J^'x^l/- ^4 3<O$08SfcJ:O-fe^^/ s ; 

Ztl&km&flZ, Jg<RSRAM2 9*tU H^TYVX 

frt>m<!m%&x-i)m*>tih. *?M77r 2 5*^ 

gflSS RAM 2 9^0-f-?!gi*#5STi-!. t , X-r- 

?x\si;x94 1 ccobusyh'-y t-^yrsixa. 

[0065] iiJLhcoJ: 0 te, *^M^«^tJV^T(i, R 
AM 10b falZX h l/-y*777 j-^^E'J t:Wt$~f~h 
3VhD-73 l^fgfiL, ^M/-y'77 /ya^t 
'J60. t?^A* 7 7T25Mi(HSRAM29^ 

ictJt. Zixlz^O. ^SPCPU7 0«#C^7Cfc.£» 

CO^* 'JIM ^^•C-efL-? r fL<^U-v''X^ 14b, 41a 
fc«&at»«»tT. -fc??T-;y-cO!8ci£#RAMl 0b 
rtas-CgtSW^^ixS . i-oT, Sdfee^S 1 IZ£ h 
mmztoz.. $^> ; Sra^gCCPU7 0tf0ft^!gMfcJ;^ 

[0 0 66] *Hj5fiJ^®T'{±, 77 7/i^t 

y 6 Oi:*?^ 7 7t 2 5^rECC[H]SS5 55: IS 
ft, 77 7 y A ^t 'J 6 0 i: t ? ^7 7 r 2 

mT-?iztt lx e c ctt^-it/Eccm^twmzm 

m-^XoizLX^^ib. -r-?ft»li<D©vv<^y 
isX7-J*tfmimi&t*h. 5rt>, ^id^ECCHi 
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mmco&mi coram i oam^t> y?-/ 
■c e c cflp*ft/E c cm^immzm-? x o tcisttT 

[ 0 0 6 7 ] t tz . *HJ6Jg^c:i5(tS 757^a3V 
?Dy?£RJ8LT#fflfi^£±JiSW- 
^BtfmSS (a-Wi7) <0*T't&£ LTV ffl 

'j *rtj*u J: OA- K->xT5r*ap-rs X o IZ 

TJlf*«r«l«!& t =rtti:*4. 
[ 0 0 6 8 ] ? ^WWKBfcts^TIi, ? o y ? 

RAMiobof-7 y±izmmi-& zti> *imvh h . 
[0069] m^mms . m i 2sya 1 3ic nas 

cO^aUfcil/^TiiKfcRAMfc. XM/-y777 
^A^tueottrl ocy * y *r— i^cfglrt L-tMCP 
(Multi Chip Package) COfFlJSrjjrf. CL^J:5lC, MC 
PlOOa, 1 0 ObiZ-ttZkiZi *) . XM^-y7 
6 0(^Sf*>'CPU7 OMcOv^Xtffi 
&Cli;^r<^:TRAMl OaXiil 0 b |*K07 7 y v-x 
I/F0S&1 9X(i75-7x J LrJ>'ho-5 3 ltcgf^! 

fijfc&o. snms9o«»<o/j>a'fl:. &®&m$nuz 

[0070] 

tux. 9mmmthrmw&^^)i,zn-t^-9<r>T 
r^Mz^zMmm^SLfcth-i >-^7x-xw 

[oo7i] mi<&¥mm£ffiizti\\x . * 

*y*^£DRAM«j£<0*^ y-tr/U-Sr^v*, 
WffliDSRAMfcSBH y^?!-^^^ S 

[00 72] JBlWWWEtBSao-f V^7x 

& -fe 7 * fc PJ-^ft £ftpo; < y 7 r .X ^ y £ tfctfT £> J: 
<. infcAOv A-y7r;<^y£CPU<Of£!f£M«<fc 

[00 73] ttz. >W7r**'J*X-f h%.QX'?> 

0. CP\Jfi*tycr>T-U%&* ; tVlZftt&7yyi>T9 

[ 0 0 7 4 ] i *» . ^ 1 *>*WWMe«MBfc*i». vt , a* 



ECC\B\$&£1*e 3 l l zffi£Xi>£< , £;h.CJ:»K 7-*-? 
OftiiStxCOJSVvX * 'J ^^SrHaElT*^ & . 
[0075] 4*t^£2<0¥ttttc£ffi£S(i« CPU 

^CPUIi*fcSBM7C*)l»V^i!i£iM5fe^TH^X 
tSSBfci&fl^vyKco;*?:. afito-Xt'JlM 7)VX'* 

mmzmmzwm-htmx'. *mmmmmttm 
i o t , * 1 o^*iai^afc «t a jwr t jni . § ^ 

^ascPUcoft^^MJo.tVx-^oajIteill*^ 
[0076] m2«o^»isfi^a(ct5v^T s * =t y * 

^SrDRAIVHf^co^^y-fe/USr^. ?flJB^H»M<D 
SRAMfcSSH y*7x-*&tf*>f s v^-cr^-fe 

[ 0 0 7 7 ] &2<r&m?§d!G£kW.<?>4 ^7i 
-xEimcfev^T. ^y^tt^^ycor^-fexmfirT-^ 

<. ZillzXK). a' V 7t^'J SrCPUo^MtSi: 

[0078] ^^c, ^77r^t , j^ hmia-c^y 
0. cpu^A,^«%i±^^y(cM-ri»5>yAr^ 

[0 07 9] m2<7)^P#:ieii^BtiJV%T. ^ 

v?t**\) t^^y^-f^-cte^ix&T-'-^cMt 

ECC0SS$r$4 ) tcfiii.T*>J:<. ZtUzX*). 
WfiSfxCOSv ^ y i/X^A 2rl^ST'# S . 

[0080] *mit,z&&m3<7>*mm?.temmiz£ti 

BT. ^NWe«92: ^TW^tt^ t'Jfc^l -5C0v t-y y 

[eh *%Bflt;fM ^*«*eigsia ( r am > <nm 
im (mmcommi > . 

[02] mmcomm 1 «o r a m coiwt^- h tc^jc l 

[03] 11*6^® lcDRAMO'J-K^'f 

[04] HJfi^.«l«0RAM^7^ h^'f 5y^Sr 

[05] XHl/-y77'/>'J^ : & l J tJt-fSy — F 
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[06] X Y \s —is? *7 ••/ -6 'J izttth 'J — F 

[07] ^Mz-^^'y^tUtjlftJ^O 
Wfe<n94 SV/ft-h (bu¥) . 

[H10] XbV—isy^ y^^^^Oizm-^^ U 

[gun *frotca&¥rot£iiga ( ram ) «o 

[012] IHWE® 1 ^ R AM t X h 7 7 

JMI3 ) . 

[013] Hi«®2«RAMtXM^-y77 7 

^**i>fc£MCP^L*«j£HSiBJiL*:0 (fl*S£> 



E3S3) . 

10a, 10b RAM, 11 10^7 77, 1 
3 *-HW#/*S^$IJ»IllKs 15 TYUX 

mmm»* 17 /<«.xt!»mitt. 19 757^ 

A y^7i-^ ( I/F) 2 1 R/W$J»H] 

S8» 23a7Hl/Xl/yX^, 2 3b. 4 5 n^? 
y HP 2 5, 50 t;^A>7r, 2 

7,41d Xf-^Xl/^?, 29 JgflSRA 
M, 41b -b^^rb'l^Xtx-yx^. 4 1c m 
(KSRAM7HI/X1/W. 4 3 NSV/i/'x* 
I"-*. 4 5 ^o-/^^b£|I1B. 4 7 77^ 
^t^y^^i-X. 49 Jg(KSRAM3yb 
5 5 ECCESS. 60 XM/-y'75 
7ya^t'J, 6 3 &m=F. 7 0 CPU, 1 
00a, 100b MCP. 
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